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THE  WEATHER  AND  CIRCULATION OF MARCH 1962 
A Month With a n  Unusually  Strong  High-Latitude Block 
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1. HIGHLIGHTS 

March 1962  was a cold rnonth  in most of the  Il'nited 
States,  thus  continuing the trend  which began in rnid- 
February [I]. The cold was associated  with a major 
zonal  index  cycle, the  recovery phase of which  occurred  in 
March. Strong blocking  wit8h  record-breaking  700-rnb. 
height  anomalies was observed  in  t'he  Atlantic  and  east'errl 
Kort'h  America. The outst'anding  weather  feature of the 
month was t811e "Great  Atlantic Coast St'ornl" [ 2 ]  with  its 
devastating  tidal  surges  along  t,he  east coast' of t,he  Unit'cd 
Stmatmes. 

Figure 1 shows that t'he  mean  700-mb.  circulation for 
March was one of blocking over thc  Atlantic Ocean and 
eastern North  America,  but  shorter-period averages point 
to a sequence of pat8t,erns slowly  evolving from a very 
strong  meridional flow over t'he Atlantic and parts of 
North Anlerica a t  the beginning of the  nlonth to a clefi- 
nitely  zonal flow by  the end of tlle ~nonth .  

2. MEAN  CIRCULATION 

h,Ionthly  records of 700-mb. height  anornalirs for t h e  
western  portion of t'he Northern  Henlispl~ere since 193:s 
shorn only one other March in wllich a positive anonlalJ- 
approached t,he 750-ft.  positive departure over the  Davis 
Strait (fig. I) .  1\,farch  1958 had a mean  nlotlt~hly  departure 
of +730 It.  over  Quebec  with a rlegativc  center of 360 l't'. 
located  southeast of n'ewfounclland. I n  1962, ho~vevc~., 
the  negative anolrtaly of 440 fcct (fig. 1) over t 'hc  Atlantic: 
and the 750-ft. posit,ivc  anorrlaly to t'lle nort'h are rl~uch 
more impressive than  the  anornaly  pair of 1958 in  t'he 
same general  region.  The  mean sea levcl  high pressurcl 
shown  in figure 2 over Greenland was also highcr t'han 
any  mean  March pressure in  the  period bcginnirlg with 
1933. 

The westerlies were displaced well south of normal ovcr 
tlle Atlantic  Ocean  and the east8ern  Unit'cd  States (fig. 3 )  
as a result of the  high-latitude  blocking.  The core of tho 
st,rongest  westerlies was 5" to IO" sout'll of its  average 
March  locat'ion across t,he Atlant'ic. Along with t,llr tlis- 
placed we~t~erlies, rnigrat'ory storms  moved ac'ross the 
Atlantic on a, more southern  t'rack  (('hart IX of' [3]). The 
700-nlb. Low near   Newfoundhd was ahlost 30" sout'h 
of its  normal  position  in  the  northern  Davis  Strait. I n  
faact, the low pressure  norrrlally over t'he Davis  Strait was 
replaced by a strong  ridge  which  was  associated  wit'h  thc 
anticyclonic  center along the southern coast of Greenland. 

Study of figures I and 3 shows that zonal flow was pre- 
dominant  over t'he Pacific Ocean with t'he rnain n l i t l -  
latitude  westerly  belt at' 700 n ~ b .  about. 5" nort811 of the 
normal  posit'ion. Thc ridge  in  tho  eastern  Pacific  extended 

into  the Gulf of Alaska  where the flow is  norrnally cyclonic. 
The low-latitude  trough west of Hawaii was also a notice- 
able  clcparturc from the  norrnal.  The  trough  line in the 
mcstern  Pacific during  March was about 5" t80 I O "  west 
ol' its norrtlal position  in  rniddle  latitudes and 700-mb. 
hcights were almost 300 ft. below normal in  eastern Asia 
north of Korea. Across the  ren~aindcr of Asia,  the circu- 
lation  cxhibited  no  large  extremes. Great'cst' variat'ions 
were ttw soutlr~v\-rst,~~~ar.d shift, of the ITovaya Zernlya 
depression and thc 5" to  10"  westward  displacement of 
t'hc ridge no r~na l l~ -  nrar Lake Baikal. 

3. INDEX CYCLE 

The zonal index was 13.5 nI./sec. for the  5-day period 
centercd January 2 5 ,  1962,  t~hereaft~er,  the nlid-latit,ude 
westrrlies (35" to 55" N.) across North America and 
ncarhy occans tlccrrasetl sllarply  and  steadily during 
February [I] to a value ol only 3.8 nl./sec. for the 5-day 
period  ccntercd on February 26. Then,  with  the recovery 
enconlpassing  all of Jlarch,  the westerlies  gradually 
incareased t o  11.4 III./SCC. for the 5-day period centered 
April 2 .  Figure 4A shows the  remarkable  synrnctry of 
the  cycle. Reference  t'o the  c1ail)- values  rcveals that 
there were 35 days  on blw d o w n ~ ~ m d  phase and 35 days 
on the rec+over~*. 'Phis represents a period of 70 days for 
this cycle  which  is  c~onsiclerably longer than t'lle average of 

duration  in  this case cxceecled all of t'he  exanlples for the 
p a r s  shown 1))- n'arnias [ 5 ]  i n  1950, alt'hough  in  the winter 
of 1947 one ol' sinlilar  rnagnit8utlc  occurred. Upon check- 
ing  later  availablc rc~ortls, no year was found to have an 
intlcx c~-c.le comparable i n  all t'hree elenlent's-period, 
atllplituclr, ant1 s y n ~ ~ ~ ~ e t r y .  

From tl  colllparisorl of figrum 4X and B (SCC also fig. 3) 
it i s  cvidcnt  that 1nuc11 of the low  index of middle 
latituctes  mm  thc  result of westerlies  displaced  southward 
in the Atlantic.  The  subtropical westerlies  varied in- 
vcrscly as the  nlitl-latitude westcrlies---a conllllon cir- 
cunIst:mc*c [SI. However, the westerlies i n  the low 
latitudes  did  not vary :ts regularly >IS did  those in middle 
lt~titutlcs,  and  the strongest subtropical  \wsterlies  did not' 
exactly correspond i n  time t o  the  weakcst  mid-latitude 
I l O W .  

l (  about, six mecks for winter" given by Willett [4]. The 

4. AVERAGE  MONTHLY  WEATHER 
TEMPERATURE 

Tcmpclxtures avc.raged below7 norn1d  over most of the 
Uni td   S ta tes  during Lfarch (fig. 5A) with  the largest 
ncgtltive dcpnrturrs, 11101-e than 8' F., in  north-central 
AIontun:~.  The on1.v sections writ11 temperatures appre- 
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FIGURE I.-hIcxan 700 mb. rontours (solid) ant1 height deparlllrc~s from llorrnal (dotted), both i n  tens of feet, for March 1962. 

thr sllldl  negative 700-lllb. departures over these areas [6]. 
Tclrlpertttures 4' to G o  F. below norrrlal were reported 
over much of Iowa, Sebraska, South  Dakota,  and 
hIontt~~ltt  with a p  to 8' F. below in  Montana;  yet, 700-mb. 
hc~iphts wcre less th:tn 50 f t .  below  normal along with  a 
s o u t l ~ e a s t e r l ~  anorrialous flow both at the surface and  aloft 
(figs. I :mtl 2 ) .  These t'wo arcas of negat'ive  temperature 
anolndy are less  surprising  when snow cover is considered. 
1,:tr.g~: portions of IOWIL, Schraska, South  Dakota,  and 
11Iont:tn:l had  unusually  widespread  and  cont'inuous snow 
cover tho first half of thc lrlontll with some of these areas 
having snow cover more  extensive  than normal duriug 
:ill of' 5Zarch. The refrigerating effect of t'he  extra  snow 



FIGURE 2.-Mean sea level  isobars  (solid) and departurcs f rom 
normal  (dotted),  both ill rnillihars, for March 196%. 
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I 
Minimum 1 WEEK ENDING MARCH 4 

Station tcmpcraturr 1 ) : I t r  
( O F . )  March began with very int'ense cold over most of the - 

nation  as  indicated in  figure 6B. Twenty-two cities in 
11 States cstahlished record daily  minimum  tenlperatures 
on the 1 s t  day of hlttrch. Some of the larger  extremes 
t m  shown  in  table 1. This  unseasonable cold was asso- 
ciated  with R broad cyclonic  rnean circulation a t  700 mb. 



FIGURE 7.-(A) 700-mb. height  and  departure from norIna1, (n) FIGURE 8.-(A) 700-1nb. hpight and departure frorn  normal, (B) 
surface temperature departure from and (c) totit1 Prc- surface temperature  departure from normal, and (C) total precip- 
CiPitatioII, all for week ending  March 11, 1962. (B and c from itation, all for weck ending  $larch 18, 1962. (B and C from 
W1.1 [91.) 

that covered most of the  nation (fig. 6A). A st'rong 
block lay  downstream  over  the  North  Atlantic and 
Greenland.  During the second  week of March, rct'rogression of the 

All except a few isolated  areas of the  country received  high-latitude  blocking  and  the  low-latitude trough-ridge 
some precipit,ation  in the period  ending March 4, but' pattern over  and near' North America  resulted  in a 
in the  Plains  and  Rocky  Mountain  States as well as warming  trend  over  much of the  United  States bringing 
near  the  Great  Lakes,  amounts were  generally  less than  above norrrml temperatures  to  New  England,  New York, 
0.05 inch (fig. GC). and around the  Great  Lakes (fig. 7A and B). The warming 

WEEK ENDING MARCH 11 



JUNE 196% MONTHLY WEATHEE R E V I E W  257 

FIGURE 9.-(A) 700-mb. height arld departure  from  normal, (B) 
surface temperature  departure from normal,  and (C) total  prrcip- 
itation,  all for week ending  March 25, 1962. (B and C from 
[91.) 

is  well reflected in  the  southwestward  push of the  strong 
anomalous easterly flow present  around  Labrador  the 
previous week. This  anonlalous  thrust  caused  rnaritimc 
polar air  to  replace  t'he  usual  and  colder  continental  polar 
air in the  areas of above  normal  temperature.  The 700- 
mb. ridge in  figure 7A over  the  sout'hern  Plains  States 
and the lower hlississippi  Valley  resulted in some  above 
normal temperatures  in  Texas.  The  only  section of the 

FIGURE 10.-(A) 700-mb. height  and  departure from normal, (B) 
surface  temperature  departure  from  normal,  and (C) total precip- 
itation,  all for week ending  April I ,  1962. (B and C from [9].) 

country  to experience  much cooling  was the  Southeast. 
where  above  normal  t'enlperatures  fell to below normal, 
as southeasterly flow was  replaced by  northwesterly flow. 

The  heavy  precipitation  shown  in  eastern  United 
States  in figure 7C  was to the  north of the  main storm 
track which  remained  south of normal as illustrated by 
the  very  low-latitude  700-mb.  westerlies ofT the Florida 
coast.  Retrogression of t'he  low-latitude  trough  to  near 



the west coast  resulted  in  I  to 2 inches of rnirr in large 
sections of California  in  this  period. 

Occurring  in  t’his week was the unusuall?- severe Atlantic 
storm of March 5 to  9.  Antecedent  conditions  for the  
intense  surface  development were set up 1))- retrogrcssion 
of the  strong  blocking  circulation  in  the S o r t h  ,4tl:1ntic. 
On March 5 a weak  coastal Low moving north off the east, 
coast’ of Florida c a n ~ e  under  the  influence of :I strong  upper- 
level vortex  which  had  moved southr:~stw-wrd frollt Ion-21 
the preceding day.  Rapid  deepening of the  surfwe sys- 
tem  resulted as the  two systems merged near the Sort11 
Carolina  coast. Slovenlent after  this tirile was very slo~v1~- 
east-northeastwurd :as thc  storm bec:lrrle c1ong:ttetl i t1  

shape ([8] or [a]). A  very  long  fetch of northc;tsterl;\- 
winds  developed  which  raised  spring tides to  record 11igh 
levels. The surge caused by the  storm  occurred  in nl:lny 

locations  on  four or five successive  high  tides  along the  
east’  coast of the  United States [ 2 ] .  Winds, mhich reached 
hurricane  force  (gusts to 84 1n.p.h. at’ Block Island, R.T. 
and 80 m.p.11. at  Chesapeake  Light  Ship off Cnpc HerrrJ-, 
Va.),  and  the  tidal surges caused extensive dtmage fronl 
New  England  to  Florida.  There  was also re.c.ortl-t)t~c~:lkirlg 
snowfall inland  in  Virginia and 12l:rryland during  this 
st,onn;  approximately 3 ft.  of snow fell at’ Wayncsboro, Y:I. 

According to  the ltttest  reports 34 deaths  occurred  in 
the  storm  and  widespread d:unttge resulted,  inl:utd, itlotlg 
the  coast, and a t  sea, reaching  almost $200 nlillion. For 
details of the darnage see [2 ] ,  [lo], [111. 

WEEK  ENDING  MARCH 18 

The  wartning  trend over thc tnajority of the  countrj- 
in  the  previous week was haltcd  this week (fig. SB) and 
in  some  localities reversed, AS the verv strong positive 
anomaly  at- 700 nib. over  Davis  Strait’ wcwkenetl, nit11 the 
largest  positive  departures  now  appeuring  over thc  Arctic 
Ocean northwest of Alaska.  Figure SA shows :I ridge 
over the  Rockies  directly  north of 81 trough  in  llexico. 
The  Rocky ,Mount:tin ridge  allowed a resurgcncae of cold 
air in  the  Plains  States and into some of the South C e n t d  
States.  Daily  surface  chart’s show a  Great  Basin HiglI 
during much of this  period  which  resulted  in up  to 6’ F. 
cooling in  Utah. 

The  more  westerly flow a t  700 Inb. in  east’crn  Unite(1 
States was  related  to tt shift  northward of the m a i n  storm 
track  bringing  heavier  precipitation  to New Englarltl, whilc 
the  thrust of dry cold air east of the  Rocky  fiIountairl 
ridge  spread  to  the  southern Appa1achi:tns giving  the  large 
dry area  in  figure 8C. The  Great  Basin  High was associ- 
ated  with lit,& or no rain. Heavy rain  in F1orid:L oc- 
curred  with a Gulf of Slesico  development  late  in t h e  
period indicating R tendency for return  to  the  low-latitutle 
storm  track prevalent in  recent  weeks. 

WEEK  ENDING  MARCH 25 

By this  period,  the  pronounced  retrogression  in  the 
early part of March   l~ad  stopped  and progression was 
occurring  with a 700-mb. ridge (fig. 9A)  now  over  the  Great 
Lakes  and  extending  toward  the Gulf of Mexico. The 
mid-tropospheric flow across the  United  States was rnuch 

tnore zond, :tnd the  resulting  ten~peratures were above 
norm:tl over large  portions of the central  and east’ertl 
States  for thc first  time  this  mont’h.  Exccpt for 
tllc extrenw Sorthwest, the rcgion west of the trough 
in  the  Plttins  States also experietlcd  higher ternper- 
aturcs  than  in  the  prrcetling week. Hoa.ever, the 
northerly  cotnponrnt of the m a i n  ttir st’re:ttn over  the west- 
ern part of the country WIIS enough to keep  ternperatures 
bclow rlorllltll west of the Rockies. The  isolated :Irekt of 
hclow n o r n d  temperature  in :mtl nr1j;Lcent to Iowa. mas 
tllc rcsult’ of the unusuwl snow  cover  persisting  in this 
section. 

Two r>itll(~t~irltetlsr  storllls rnovctl out’of the menn trough 
in  the Texas Pwnhandle ant1 Spr(’d 1Ic:Lvy precipitation 
castwttrtl into thc  Ohio Valley (fig. E ) .  The heavy rains 
:dong t h c  W:Lshirlgton a n t 1  Oregon coast  resulted  from the 
m w n  trough :t11(1 strong onshore west  erlies in  that area. 

FINAL  WEEK O F  MARCH 

In gcnerd, progression of t’roughs a n t 1  ritlges over and 
near the ITnitetl States continued  in  the  find week of 
J la rch  (fig. 10A). T h e  ridge along euch coast  and t’he 
trough in thc lfitl-Wcst itre reflected in  thc  above normal 
tcn1pcr:rtures to  the east :and to the west’ with  below normal 
tc~~nperaturcs  in  the nlitldle of thc  country (fig. 10B). 

The Iteavicr precipitation shown in figure 10C occurred 
to the e:Ist of the n1e:1n trough extentling from eastern 
Texm to 1,nke Superior. 
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